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Since anti-tension core line is arranged in fixed 
position in belt main body, it is one of structure 
where slot is intermittently provided in belt main 
body, comprised such that blow noise which the 
slot generates in contact with rotate-driving 
body like pulley owing to can be reduced, and 
suitable flat belt for use in environment where in 
particular silence is desired is provided. 
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[CONSTITUTION] 

It winds around rotate-driving body by pulley 20 
grade of cylindrical shape, and rotates, and 
while burying under the belt main body 11 
anti-tension core line 12 prolonged to belt 
longitudinal direction and uniting with it, in order 
to bury anti-tension core line 12 under the fixed 
position in belt main body 11, cylinder shaped or 
slot arranged at equal intervals to belt 
longitudinal direction at inner face of near belt 
main body 11 contacted to pulley 20 is formed in 
belt width direction. 

Said slot is formed as a linear slanting slot 13 
which has prescribed inclination-angle to axis of 
rotation or bus 22 of pulley 20. 
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[CLAIMS] 
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[CLAIM 1] 

While burying cylinder shaped or anti-tension 
core line which is wound around rotate-driving 
body by pulley of cylindrical shape etc., rotates, 
and is prolonged to belt longitudinal direction in 
belt main body and unifying, in flat belt by which 
slot arranged to belt longitudinal direction at 
inner face of near belt main body contacted on 
rotate-driving body in order to bury anti-tension 
core line under the fixed position in belt main 
body is formed in belt width direction, said slot 
was formed as a linear slanting slot which has 
prescribed inclination-angle to axis of rotation or 
bus of rotate-driving body. 
Flat belt characterized by the above-mentioned. 



[ft $£2] [CLAIM 2] 

iiSJiLfc 2 ffij<DM^J(}l& Flat belt of Claim 1 formed as a linear slanting 
itoffi-k LT^J#£-frfcfij£*I 1 slot of two stripes in which slot crossed. 
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[flf5PS3] [CLAIM 3] 

HIlElgtfJ^tC^M-^SfiJ^^ Flat belt of Claim 1 or 2 by which 

jv bfcf$<DfiiWilZ.dhW$fcfT®5± convex-shaped undulation prevention guide 

1)4 K^^/V hJ^^ffflfclSttt was provided in inner face of near belt main 

kftfcffJjfSl £fcW:2f2fc<£> body contacted on rotate-driving body at belt 

3p^</v^ o longitudinal direction. 



[DETAILED DESCRIPTION OF THE 
INVENTION] 



[ 0 0 0 1 1 [0001] 

\WM±.<DMRto&\ [INDUSTRIAL APPLICATION] 

$fcWj$ 3 <DM : m1ftuklz This invention relates to flat belt effective in 

^f^&spxi/v }s (cMi" ; 5o noise restriction in actuation. 

[00 0 2] [0002] 

m*<Dt&m [prior art] 

— f^teSK^ftfcflfi:^ 3 It lets multiple anti-tension core line by steel 

ys<Tigt l z.&%£}i%¥.s<;\, y. line, aramid fiber, or glass fiber generally 

"Cf3u bM^jjftl^fDflkfJ arranged and immersed in belt width direction 

Ii3&c9/c#>{c, T by flat belt used for power transmission, 

7; b'BMh b< \-±13y^WiM object-flow conveyer, etc. for tensile-strength 

<fc ^Wk^^foWtM*:^ reinforcement to belt longitudinal direction, 

/v hi|"S^lRl(^^ ,< "CS^$-&"C When manufacturing flat belt by extrusion 

v»5 0 ip</v h £fep fcHfiETl^ & molding, cast molding, or press molding 

?Hf£JgS;/tf±:7'V*J&7£ (JpfiE (vulcanizing forming), attention is paid so that 

&M) ^C<J:o-CS3ti-'5^'a : ^ arrangement to the thickness direction of belt 

foW&W&tfe^^^ Y1f.fe<DW. main body may not become irregular and in 

^^ft^^IBil^^iWc&ib particular anti-tension core line may be 

ftl^J: 5{c„ -^"CBrj&ttSte. altogether located in a line with fixed position, 

5 iz&M&&t>h> providing slot at equal intervals generally 
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covering full length of belt longitudinal direction 
as a reference standard of arrangement of 
anti-tension core line of molding time is 
performed. 

FIG, 11 and FIG, 12 shows top view and 
side-face sectional drawing which provided 
such a slot and which observed flat belt of since 
conventional from inner side. 
That is, in the case of specification which winds 
and uses this flat belt 1 for rotate-driving body 
like pulley (not shown), anti-tension core line 3 
prolonged to longitudinal direction in belt main 
body 2 is embedded and unified, right-angled 
slot 4 is formed in the direction of belt width B 
which orthogonalizes to belt longitudinal 
direction from point of structure condition of 
mold vehicle at near inner face which belt main 
body 2 contacts to pulley, generally this 
right-angled slot 4 is provided at equal intervals 
covering full length of belt longitudinal direction. 
Apart from that, since right-angled slot 4 is 
formed in the direction of belt width B of 90° 
which orthogonalized to longitudinal direction of 
belt main body 1 in the case of flat belt 1 of this 
prior art example, upper marginal 4a of 
right-angled slot 4 contacts to pulley during 
actuation, phenomenon which blow sound by 
the impact generates intermittently is seen. 
Since in particular this blow sound turns into 
noise of level which cannot be disregarded 
during high velocity revolution actuation, there 
is inconvenience of limiting use in environment 
where silence is desired. 
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[PROBLEM TO BE SOLVED BY THE 
INVENTION] 

Since anti-tension core line is arranged in fixed 
position in belt main body, objective of the 
invention is one of structure where slot is 
intermittently provided in belt main body, 
comprised such that it is providing suitable flat 
belt for use in environment being able to reduce 
blow noise which the slot generates in contact 
with rotate-driving body like pulley owing to, and 
in particular silence being desired. 



[0 0 0 4] 



[0004] 



[MEANS TO SOLVE THE PROBLEM] 

It winds around that flat belt of this invention is 
cylinder shaped, or rotate-driving body by pulley 
of cylindrical shape etc., and rotates, while 
burying under the belt main body anti-tension 
core line prolonged to belt longitudinal direction 
and uniting with it, in order to bury anti-tension 
core line under the fixed position in belt main 
body, slot arranged to belt longitudinal direction 
at inner face of near belt main body contacted 
on rotate-driving body is formed in belt width 
direction. 

Said slot is formed as a linear slanting slot 
which has prescribed inclination-angle to axis of 
rotation or bus of rotate-driving body. 
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[OPERATION] 

Since slot is formed as a linear slanting slot with 
prescribed inclination-angle to axis of rotation or 
bus of rotate-driving body, it can contact that 
linear slanting slot is also at contact point 
almost near point to axis of rotation or bus of 
rotate-driving body like pulley, and generating of 
contact blow sound of rotate-driving body and 
linear slanting slot can be reduced or restricted 
to the minimum. 
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[EXAMPLES] 

Hereafter, Example of flat belt by this invention 
is explained based on figure. 
Perspective diagram of form which FIG. 1 and 
FIG. 2 is wound between a pair of pulley 20 of 
driving side and driven side and 20, and flat belt 
10 of 1st Example rotate-drives, side view, and 
FIG. 3 and FIG 4 each show top view and 
side-face sectional drawing which observed 
flat-belt 10 single separate item from contact 
side inner face with pulley 20. 
Belt main body 11, for example, as shown by 
prior art example from rubber-like-elasticity 
materials, such as urethane rubber, nitrile 
rubber, and chloroprene rubber, extrusion 
molding, cast molding, or press molding 
(vulcanizing forming) can carry out. 
Moreover, in belt main body 11, multiple 
anti-tension core line 12 by steel line, aramid 
fiber, or glass fiber is put in order and 
embedded to belt width direction as a 



4/14/2004 



(C) DERWENT 



JP8-247221-A 



THOMSON 

j|f i i 

DERWENT 



i~^>W?i^MtLX^f—/]yB.>. reinforcing material with respect to tensile 

77; K^6 t> L < fcfiy t-Wl strength which acts to belt longitudinal direction 

=k ^Wk^ffifeXM 1 at the time of rotate-driving. 

2 ifi^jv Mg;fr|B]^t£'<"Cffi£> 
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[0007] 

Moreover, generally linear slanting slot 13 is 
provided at equal intervals covering full length 
of longitudinal direction by near inner face 
contacted to pulley 20 of belt main body 11 . 
Linear slanting slot 13 is deeply cut by full 
aslant from one-end side of belt width B to 
another side edge side, it receives in the 
direction of belt width B, and inclines by angle 
(alpha). 

In other words, linear slanting slot 13 inclines 
with angle (alpha) to cylindrical-body bus 22 
parallel to axis-of-rotation C-C or this 
axis-of-rotation C-C of pulley 20 as rotation 
cylindrical body. 

Slot angle (alpha) is about ten to 90 \ 
Preferably it is about 40 - 70 \ 



[0 0 0 8] 
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[0008] 

Therefore, in flat belt 10 of this 1st Example, 
inner side of belt main body 11 contacts to 
pulley 20 at the time of rotate-driving. 
However, it is only contacting linear slanting slot 
13 provided in the inner side as it is also at 
contact point almost near point to bus 22 of 
cylindrical surface 21 of pulley 20 in rotation. 
Because of that, even if cylindrical surface 21 
and linear slanting slot 13 upper edge 13a, 13a 
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2 1k H3|iR$8?>8l 1 3 <D±M of pulley 20 contact, generated blow sound is 

13a, 1 3 ai^^ttfc^ close to nothing or it is light. 

SfTKe'ii^MfcifirV^ It does not become major trouble even if used in 

tL< fiH$&~Cfe 9 , environment where silence is desired. 

v\ 

[0 0 0 91 [0009] 

(§11 1 jo ctl^HI 1 2 Now, it becomes Sample A about flat belt 1 of 

£titc$£Jfc$\<D¥^<Ji' h 1 £f£ prior art example shown by FIG. 11 and FIG. 12, 

3ft A. ;£3§^<7)^ 1 USS^JO^F it becomes Sample B about flat belt 10 of 1st 

^</Vh l OSrf^B, '&&$\(D Example of this invention, let flat belt which 

$p 4 is i t>^^l JS^J ^ iEH does not provide which slot like right-angled slot 

^#4#>fi^l 3 <D#n#l^-f tUDM 4 on the prior art example, and linear slanting 

^tStt^V^^/v b £ffrtsfc t slot 13 of this Example be Sample C. 

t5o ^ti?> 3o<£>f£;($fA, B, Three these samples A, B, and C are wound 

C 5 (DX b {£ — %(D~f — V between a pair of pulley 20 and 20 like FIG. 5, 

— 20, 20 Wz.%\bI ^(O noise meter 30 is installed in 50 mm distance 

%tWlM<Dzf— y — 2 0 K joV^T from location which each sample belt begins to 

^g-fW^/v M^ML£p#>51S contact in pulley 20 of the driven side, sound 

Bff#>k#!Ix.fc£ 5 0 mmCOEgglic pressure level of noise which each samples A, 

li^ff- 3 0 ^^ILt N B, and C generate is measured and compared. 

A. B , C^4t5if^)f Slot angle (alpha) of 90° and linear slanting slot 

JE U'</V$:$l'f£l,Xik®ti-&o 13 of 1st Example sample B is made into 60° for 

&%&\$&$A<D\&fiflt4 (D^fi slot angle (alpha) of right-angled slot 4 of prior 

ga£9 0° , ^lHJ&^JfW art example sample A. 

B WjEH^^I-fe^tl 3<DMfa& Moreover, measurement specification of each 

a £6 0° ki-& Q £fc, Sample A, B, and C is common, if FIG. 3 and 

£fA, B, CO^tt#fi*il FIG. 4 of 1st Example is used, belt thickness 

T\ % 1 H5&#y<£>[EI 3 jScktflsa shown with Code T in the drawing(s) is set to 5 

4 £rffil\ftH^ I^^TtvT mm, belt width shown with Code B is set to 25 

ir hi¥£ 5 mm, $F^B mm, groove width b is set to 1.5 mm, 

X*7jk-f ^</v MUS: 2 5 mm, $f groove-depth h is set to 1.5 mm, and one set 

ifil b £ 1 . 5 mm, }#tS§ £ h £: slot pitch P to 20 mm is used. 

1. 5 mm, ; &Lti|t 0 ixf , P Moreover, it is as driving condition, by case 
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£2 Omm t Lfc t> <£> £#1 where revolution per minute N of driving-side 

•So TO&ftt L"C> 12 pulley 20 is set to 500 rpm and 1 5000 rpm, 

W)M7— y — 2 0 <7)fe^lHlfe^[ belt-tension F is set as 30-40kgf. 
N£ 1 5 0 0 r pm, 5000 
rpmt Lft&&X\ ^^hm 
^F^r30~40kg f (Cf^ 



[0 0 10] [0010] 

&tb]nizte£ktt* TfE^&.fcU* Obtained result is shown in diagrammatic chart 

IH6~7<Di/77(C^^iX'S 0 of the following table and FIGS. 6-7. 

Table 

^ Driving pulley rotation number 

Belt tension 1500 rpm 

mm^-V 5000 rpm 

^frh&Jj 1 5 0 0 (kgf) ABC A 

rpm 5 0 0 0 r B C 

pm 30 91 83 83 105 92 

(kgf) A B 90 

C A B C 40 93 83.5 83 104 93 

3 0 9 1 8 90 

3 8 3 1 0 5 9 2 50 95 84 82 107 93 

9 0 91 

4 0 9 3 60 95 84 82.5 107 94 
83.5 8 3 1 0 4 9 92.5 

3 9 0 70 98 85 84 108 95 

5 0 9 5 8 93 

4 82 107 93 (Unit: The time of experiment dB, 75dB of back 
9 l ground noises) 

6 0 9 5 8 

4 82.5 1 0 7 9 4 
92.5 

7 0 9 8 8 

5 84 108 95 



9 3 



(W : dB, 
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[0 0 11] [0011] 

^ftboilfegzfrtb. #3§W-<fc It is clearer from these results than sound 

%>%\ MMM<DW^B(D^!± V pressure level of sample A of prior art example 

^/W3^ ^^Jcof^ACO^JE that sound pressure level's of sample B of 1st 

V^<>v J: l9^>8dB~13dB Example by this invention 8dB - 13dB becomes 

&<t£Z>^ttmfrx°hz> 0 * low. 

tc s t ^V^^sfC t Jfctfc Moreover, by sample B of 1st Example, even if 

ttfc, %\ ^U60y£>tftN-B-O compared with sample C which does not have 

n.m^MM^A^>% 1 3 Srflfctt slot, even if it provides example linear slanting 

fct LXh^t^mS. i"<Mz.f& slot 13, difference hardly occurs in the sound 

if^£CTV^V\, pressure level. 

[0012] [0012] 

Wh, H 1 fcTF&ftiti. o That is, as shown in FIG. 1, in the case of flat 

HJfcSlKj'tU W> 1 M1fc$\<D¥-^< belt 10 of 1st Example, upper edges 13a, 13a of 

;v hi 0 (DWite. ^(DlMMtfM the linear slanting slot 13 and cylindrical surface 

£>j® 1 3 <D±M 13a, 13a bus 22 of pulley 20 contact at contact point X 

ty— y — 2 0<DRMffi*^2 almost near point during rotate-driving, when 

2 t iS^tt tSi^ittV^^tXTfg? this contact point X contacts continuously, blow 

ftfe U r©8^X^$iLti sound by collision is alleviated. 

Mi" 5 r. t ic J; «? , VS&K <t 5 On the other hand, in the case of flat belt 1 of 

frOT^fiftlSixSo prior art example sample A, when right-angled 

tt, ^Jlt^iJK^I-Aco^-^/V' h slot 4 contacts intermittently by lines one after 

1 (Diffett* MftM4fi$ : £(D± another to cylindrical surface bus 22 of the 

|4a ( 4 a t ~f— V — 2 0<D upper edges 4a, 4a and pulley 20, blow sound 

HfSBflMS 2 2 £jMI|rI± by collision increases, 

■e (Witt ft) 8: AH" 5 - i K «£ Moreover, if it is in flat belt of specification which 

•9, W^fc.fcSiTSfcla^ii^i' provided slot for the above reasons like 

-5„ M^^fcfiEU right-angled slot 4 or linear slanting slot 13, 

tt&lbfe 1 3 (DX 5 fc, ^£jiu even when linear slanting slot 13 by required 

^<7)«fc 5&S&t s l£tt/'cftti<7> angle is provided like this invention, it means 

ip-K/y HcfcoTte. j£WR<V that noise generating can be restricted even to 

«fc 5 icgff^ftgtc «t 5 MMtfffl sound pressure level without slot-less flat belt 
#>ff 1 3^Wftcm^X^. m and great difference. 



4/14/2004 



12/27 



(C) DERWENT 



JP8-247221-A 



THOMSON 

^- 

DERWENT 



[0 0 13] 

$TO4£>*tl 4, 1 5£l£ttfc 

3 Hlfc^J-Cii, ^/v- h^ft 1 1 

}c±tsm i mmm t m umn 

& a ©Ei^^fti 1 3 SrlS 
JktfW K 1 6 ^fi^{c^(tfc# 



[0013] 

On the other hand, FIG. 8 shows 2nd Example 
of this invention, in this case, it is structure 
which provided linear slanting slots 14 and 15 of 
two stripes which intersected belt main body 11. 
The similar effect as said 1st Example is 
acquired by this. 

Moreover, FIG. 9 and FIG 10 shows 3rd 
Example, in this 3rd Example, linear slanting 
slot 13 of the same inclination-angle (alpha) as 
said 1st Example is provided in belt main body 
11, furthermore, in order to prevent belt 
undulation in actuation in addition to this, it is 
structure which provided undulation prevention 
guide 16 of two both sides prolonged for 
longitudinal-direction full length of belt main 
body 11 convex-shaped. 



[0 0 14] 

m^mz-t 5 it «> {d -f- v 
mm % m*h^x ummmm 



[0014] 

[ADVANTAGE OF THE INVENTION] 

Flat belt by this invention is one of specification 
structure which provides slot in near surface 
contacted on rotate-driving bodies, such as 
pulley, at equal intervals to belt longitudinal 
direction, in order to let anti-tension core line 
immersed in belt main body, to provide and to 
form this anti-tension core line into fixed 
position, comprised such that it is having 
formed the slot as a linear slanting slot with 
prescribed inclination-angle to axis of rotation or 
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bus of rotate-driving body, slanting slot is 
contacted as it is also at contact point almost 
near point to axis of rotation or bus of 
rotate-driving body, it compares with structure 
which since conventional contacts by line like, 
and generating of contact blow sound of 
rotate-driving body and slanting slot can be 
alleviated or restricted to the minimum, it is 
suitable for environment where in particular 
silence is desired, and versatility is also 
circulated. 



[BRIEF DESCRIPTION OF THE DRAWINGS] 



[ill [FIG.1] 

^■^Mi^X <&1& 1 MMWOW-^ It is perspective diagram showing form which 

>v Y^cf— ]) — ^<£>HItelSiJj{fc winds and uses flat belt of 1st Example by this 

f£##ft'tf"t'(£ffl-f~<5^ti£r^ invention for rotate-driving bodies, such as 

•f&Umx-foZo pulley. 

[0 2] [FIG. 2] 

1 HJS^iJco^P^/V >• CO 121 1 £ It is side view which observed FIG 1 of flat belt 

ffiOffi** h ^fc{|ijffi|2l h & o of 1 st Example from side face. 

[0 3] [FIG. 3] 

1 W^&M<0^</V h <D\HMfa It is top view seen from inner side of flat belt of 

£>Jlfc 5 Pffil£l'C£>£o 1st Example. 

[04] [FIG. 4] 

% 1 MMM(D^-^</v h (OMMWr It is side-face sectional drawing of flat belt of 1st 

®0T*£>-5 O Example. 

[0 5] [FIG. 5] 

1%lM1fc$lb.1£teW(0&¥^<fr It is schematic diagram of apparatus which 

h(D^!±u^</\y%:M'^it^t't : h carries out measurement comparison of the 
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^W<DW$Wl~Zfo?><> sound pressure level of each flat belt of 1st 

Example and prior art example. 



me] [FIG. 6] 

y _ [pjlglfc i 5 00 rpm It is capability diagrammatic chart of 

l l cio\-fZ)'<;\<'h'M.Jjk"&J£l/' < measurement_result in which correlation with 

/v^<Dt@M^^i"S l J^^^:©tt belt tension and sound pressure level in 1500 

7 7"C&<5 0 r P m °f pulley rotation numbers is shown. 



[0 7] [FIG. 7] 

7°— y — mfc^c 50 00 rpm It is capability diagrammatic chart of 

d&ttS^/v H3I^3 1 b-}£\s<< measurement_result in which correlation with 

jisb<Dl®ffl%7FirM'feW%:<V'\%. belt tension and sound pressure level in 5000 

yX*h%o rpm of pulley rotation numbers is shown. 

[HI 8] [FIG. 8] 

% 2 ^WB^vy^f-^jV V (DfaMfr It is top view seen from inner side of flat belt of 

^fcfElt'fcS. 2nd Example. 



[0 9] [FIG. 9] 

% 3 ^W^^^-^tV h (DlftMfr It is top view seen from inner side of flat belt of 
ibBfc^BIH-e&So 3rd Example. 



[0101 [FIG. 10] 

% 3 %W\(0^-^)V h (D\%\W& It is side-face sectional drawing of flat belt of 3rd 

BST?fe5o Example. 

[mil] [fig. 11] 

%-^\\<D^.^)V Y <Dfa\%frh% It is top view seen from inner side of flat belt of 

/t^ffiHIT-fcSo prior art example. 



[HI 2] [FIG. 12] 

feMMtD^^/ishOMWiWiWiM It is side-face sectional drawing of flat belt of 

T? h & o P nor art example. 
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I o ^p^/V h 10 Flat belt 

II ^</vb7|c 11 Belt main body 

12 Anti-tension core line 

12 %LW£M 13 Linear slanting slot 

1 3 E*|2|fc#4 13a Upper edge of linear 

slanting slot 

13a 20 Pulley of rotate-driving 

#>M(D±M body 
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[AMENDMENT 1] 



m [AMENDED SECTION] SPECIFICATION 
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[METHOD OF AMENDMENT] REWRITE 
[CONTENTS OF AMENDMENT] 
[0005] 

[OPERATION] 

Since slot is formed as a linear slanting slot with 
prescribed inclination-angle to axis of rotation or 
bus of rotate-driving body, it contacts that linear 
slanting slot is also at contact point almost near 
point to axis of rotation or bus of rotate-driving 
body like pulley, generating of contact blow 
sound of rotate-driving body and linear slanting 
slot can be reduced or restricted to the 
minimum. 
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[ffilEtt%tmn%] [AMENDED SECTION] SPECIFICATION 
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[METHOD OF AMENDMENT] REWRITE 



[MlErt^] 



[CONTENTS OF AMENDMENT] 
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[0006] 



(D%mm ^mmz.^\ > xmm 

Mlfc&lW^/v M0 

-y-20, 2or^^#iai$n 

1 l EHBESiB^c^/i/ 



[EXAMPLES] 

Hereafter, Example of flat belt by this invention 
is explained based on drawing. 
Perspective diagram of form which FIG 1 and 
FIG 2 is wound for example, between pulleys 
20, 20 of pair of driving side and driven side, 
and flat belt 10 of 1st Example rotate-drives, 
side view, and FIG 3 and FIG 4 each show top 
view and side-face sectional drawing which 
observed flat-belt 10 single separate item from 
contact side inner face with pulley 20. 
Belt main body 11, for example, as shown by 
prior art example from rubber-like-elasticity 
materials, such as urethane rubber, nitrile 
rubber, and chloroprene rubber, extrusion 
molding, cast molding, or press molding 
(vulcanizing forming) can carry out. 
Moreover, in belt main body 11, multiple 
anti-tension core line 12 by steel line, aramid 
fiber, or glass fiber is put in order and 
embedded to belt width direction as a 
reinforcing material with respect to tensile 
strength which acts to belt longitudinal direction 
at the time of rotate-driving. 
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[METHOD OF AMENDMENT] REWRITE 
[CONTENTS OF AMENDMENT] 
[0009] 

Here, let flat belt 1 of prior art example shown 
by FIG 11 and FIG. 12 be Sample A, let flat belt 
10 of 1st Example of this invention be Sample 
B, let flat belt which provides neither of the slots 
like right-angled slot 4 on the prior art example, 
and linear slanting slot 13 of this Example be 
Sample C. 

Three these samples A, B, and C are wound 
between a pair of pulleys 20, 20 like FIG 5, 
noise meter 30 is installed in 50 mm distance 
from location which each sample belt begins to 
contact in pulley 20 of the driven side, sound 
pressure level of noise which each samples A, 
B, and C generate is measured and compared. 
In this case, slot angle (alpha) of 90° and linear 
slanting slot 13 of 1st Example sample B is 
made into 60° for slot angle cut of right-angled 
slot (alpha) of prior art example sample A. 
Moreover, measurement specification of each 
A, B, and Sample C is common, if FIG 3 and 
FIG. 4 of 1st Example is used, belt thickness 
shown with Code T in the drawing(s) is set to 5 
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DERWENT 

mm, belt width shown with Code B is set to 25 
mm, groove width b is set to 1.5 mm, 
groove-depth h is set to 1.5 mm, and one set 
slot pitch P to 20 mm is used. 
Moreover, belt-tension F is set as 30-40kgf as a 
driving condition by case where revolution per 
minute N of driving-side pulley 20 is set to 1500 
rpm and 5000 rpm. 
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^frfofcifeg: (^^H^^b 1 Obtained result (sound pressure level of 

f±u^</v) TfZ^toXXfM generating noise) is shown in diagrammatic 

6 ~ 7iD^7 7|:^$ti5o chart of the following table and FIGS. 6-7. 
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Table 

Sound pressure level (dB) 
Belt power 

Front driving pulley rotation-number belt tension 

(Unit: dB, 75dB of back ground noises at the time of experiment ) 
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Abstract 
Purpose 

To provide a type of flat belt suitable for use in environments requiring quietness, 
characterized by the fact that in order to arrange tensile core wires at prescribed positions in the 
main body of the belt, grooves are formed noncontinuously in the main body of the belt, and 
these grooves can reduce the noise of impact generated when the belt makes contact with a 
pulley or other rotation driver. 
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Constitution 

A belt is wrapped around a rotation driver consisting of a cylindrical or barrel-shaped 
pulley (20), etc., so as to rotate. Tensile core wires (12) that extend in the length direction of the 
belt are embedded and integrated in belt main body (1 1). In order to embed tensile core wires 
(12) at prescribed positions in belt main body (11), grooves that are arranged at equal intervals 
along the length direction of the belt are formed in the width direction of the belt on the inner 
surface of belt main body (11) which is the side making contact with pulley (20). The 
aforementioned grooves are formed as linear oblique grooves (13) having a certain angle of 
inclination with respect to the axis of rotation or generating line (22) of pulley (20). 




Claims 

1 . A type of flat belt characterized by the following facts: the belt is wrapped around a 
rotation driver consisting of a cylindrical or barrel-shaped pulley, etc., so as to rotate; tensile core 
wires that extend in the length direction of the belt are embedded and integrated in the belt main 
body; in order to embed the tensile core wires at prescribed positions in the belt main body, 
grooves that are arranged at equal intervals along the length direction of the belt are formed in 
the width direction of the belt on the inner surface of the belt main body which is the side 
making contact with the rotation driver; 

the aforementioned grooves are formed as linear oblique grooves having a certain angle 
of inclination with respect to the axis of rotation or generating line of the rotation driver. 

2. The flat belt described in Claim 1 characterized by the fact that the grooves are formed 
as crossed double-stripe linear oblique grooves. 

3. The flat belt described in Claim 1 or 2 characterized by the fact that convex wandering 
prevention guides are formed along the length direction of the belt on the inner surface of the 
belt main body that is the side making contact with the rotation driver. 
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Detailed explanation of the invention 
[0001] 

Industrial application field 

The present invention pertains to flat belt that can effectively reduce noise during 
movement. 

[0002] 
Prior art 

In general, in order to reinforce the tension in the length direction of a flat belt used for 
power transmission or for article transportation conveyers, etc., multiple tensile core wires made 
^y^^^mrcs, aramid fibers, or glass fibers are embedded parallel with each other in the width 
direction of the belt. When the flat belt is manufactured by means of extrusion molding, injection 
molding, or press molding (vulcanization molding), care should be taken to ensure that the 
tensile core wires are all arranged at prescribed positions so that the arrangement, in particular, in 
the thickness direction of the belt main body, will not become uneven. Grooves are usually 
formed at equal intervals along the length direction of the belt as the reference for arranging the 
tensile core wires during molding. Figures 1 1 and 12 are plan view and side cross-sectional 
views illustrating the inner surface of a conventional belt with grooves formed in it. The tensile 
core wires (3) extending in the length direction of belt main body (2) are embedded and 
integrated in the belt (1), which is wrapped around a rotation driver, such as a pulley (not shown 
in the figure). Right-angle grooves (4) that are perpendicular to the length direction of the belt 
are formed in the width direction B of the belt on the inner surface of belt main body (2) making 
contact with the pulley. Said right-angle grooves (4) are formed at equal intervals over the entire 
length of the belt. However, in the case of the aforementioned conventional belt (1), since 
right-angle grooves (4) are formed in the width direction B of the belt at an angle of 90° with 
respect to the length direction of belt main body (1), the upper edges (4a) of right-angle grooves 
(4) will make contact with the pulley during movement. The impact noise caused by this contact 
is generated intermittently. Since the impact noise cannot be ignored, especially during 
high-speed rotational movement, the aforementioned belt is undesirable for use in environments 
requiring quietness. 

[0003] 

Problems to be solved by the invention 

The purpose of the present invention is to provide a type of flat belt suitable for use in 
environments requiring quietness, characterized by the fact that in order to arrange tensile core 
wires at prescribed positions in the main body of the belt, grooves are formed noncontinuously in 



4 



the main body of the belt, and these grooves can reduce the impact noise generated when the belt 
makes contact with pulley or other rotation driver. 

j [0004] 

Means to solve the problems 

The flat belt of the present invention is characterized by the following facts: the belt is 
wrapped around a rotation driver consisting of a cylindrical or barrel-shaped pulley, etc., so as to 
rotate; tensile core wires that extend in the length direction of the belt are embedded and 
integrated in the belt main body; in order to embed the tensile core wires at prescribed positions 
in the belt main body, grooves that are arranged at equal intervals along the length direction of 
the belt are formed in the width direction of the belt on the inner surface of the belt main body 
that is the side making contact with the rotation driver; the aforementioned grooves are formed 
as linear oblique grooves having a certain angle of inclination with respect to the axis of rotation 
or generating line of the rotation driver. 

[0005] 
Operation 

Since the grooves are formed as linear oblique grooves having a certain angle of 
inclination with respect to the axis of rotation or generating line of the rotation driver, the linear 
oblique grooves make contact with the rotation driver, such as a pulley, at a contact spot, which 
is very nearly a point, on the axis of rotation or generating line of the rotation driver. Therefore, 
the impact noise caused by contact between the rotation driver and the linear oblique grooves can 
be minimized or prevented. 

[0006] 

Application examples 

In the following, the application examples of the present invention will be explained with 
reference to figures. Figures 1 and 2 are an oblique and a side view illustrating the state when flat 
belt (10) of the first application example is wound around a pair of pulleys (20), (20) on the 
driving and driven sides, and is driven by these pulleys to rotate. Figures 3 and 4 are plan view 
and side cross-sectional views illustrating flat belt (10) observed from the inside making contact 
with pulley (20). Belt main body (11) can be formed by extrusion molding, injection molding, or 
press molding (vulcanization molding) a rubber-type elastic material, such a s urethane rubber , 
nitrile rubber, or chloroprene rubber, in the same way as described for the conventional example. 
Also, multiple tensile core wires (12) made of steel wires, aramid fibers, or glass fibers are 
embedded in belt main body (1 1), in parallel with each other in the width direction of the belt, as 
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reinforcement materials against the tension acting in the length direction of the belt during 
rotation. 

[0007] 

In addition, on the inner surface of belt main body (1 1) making contact with pulley (20), 
linear oblique grooves (13) are formed at equal intervals along the length direction. Said linear 
oblique grooves (13) cut from one side of the belt width B to the other side obliquely. The 
grooves are inclined at an angle of a with respect to the width direction B of the belt. In other 
words, linear oblique grooves (13) are formed obliquely at an angle a with respect to the axis of 
rotation C-C of pulley (20) used as the rotation driver, or with respect to the generating line (22) 
of the cylinder parallel to said axis of rotation C-C. The groove angle a is in the range of 10-90°, 
preferably, in the range of about 40-70°. 

[0008] 

Consequently, for flat belt (10) disclosed in the first application example, although the 
inner surface of belt main body (11) makes contact with pulley (20) during rotation, the linear 
oblique grooves (13) formed on the inner surface make contact with the rotation driver during 
rotation only at a contact spot, which is very nearly a point, on the generating line (22) of the 
cylindrical surface (21) of pulley (20). Therefore, even if the cylindrical surface (21) of pulley 
(20) makes contact with the upper edges (13a), (13a) of linear oblique grooves (13), the impact 
noise generated is so low that it will not cause problems when the flat belt is used in an 
environment requiring quietness. 

[0009] 

The conventional flat belt (1) shown in Figures 1 1 and 12 is used as sample A, the flat 
belt (10) disclosed in the first application example of the present invention is used as sample B, 
and a flat belt without a right-angle groove (4), disclosed in the conventional example, or linear 
oblique groove (13), disclosed in the application example, is used as sample C Each of said 
three samples A, B, C is wound around a pair of pulleys (20), (20) as shown in Figure 5. A noise 
meter (30) is placed at a distance of 50 mm from the place where each sample belt starts to make 
contact with driven pulley (20) to measure and compare the sound pressure level of the noise 
generated by samples A, B, C The groove angle a of right-angle groove (4) of the conventional 
sample A is 90°, and the groove angle a of linear oblique groove (13) of the first application 
example sample B is 60°. The dimensions of sample A, B, C are the same. With reference to 
Figures 3 and 4 for the first application example, the belt thickness represented by symbol T in 
the figures is 5 mm, the belt width represented by symbol B is 25 mm, the groove width b is 
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1 .5 mm, the groove depth h is 1 .5 mm, and the groove pitch P is 20 mm. As the driving 
conditions, the belt tension F is in the range of 30-40 kgf, while the rotation speed of driving 
pulley (20) is set at 1500 rpm and at 5000 rpm. 

[0010] 

The results obtained (sound pressure level of the generated noise) are listed in the 
following table and Figures 6-7. 

' Table 
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Key: 1 Belt tension (kgf) 

2 Rotation speed of the driving pulley 

3 (units: dB, dark noise during the test: 75 dB) 

[0011] 

As can be seen from the measurement results, the sound pressure level of sample B 
disclosed in the first application example of the present invention is lower than that of the 
conventional sample A by 8-13 dB. Also, there is almost no difference in the sound pressure 
level between sample C with no grooves and sample B of the first application example with 
linear oblique grooves (13). 

[0012] 

In other words, as shown in Figure 1, during rotation of flat belt (10) disclosed in the first 
application example, the upper edges (13a), (13a) of linear oblique grooves (13) make contact 
with the cylindrical surface generating line (22) of pulley (20) at contact spot X that is very 
nearly a point. When contact occurs consecutively at contact points X, the impact noise caused 
by the collision can be reduced. On the other hand, in the case of flat belt (1) of the conventional 
example, the upper edges (4a), (4a) of right-angle grooves (4) make intermittent line contact with 
the cylindrical surface generating line (22) of pulley (20), As a result, the impact noise caused by 
the collision is increased. For a flat belt with a design having said right-angle grooves (4) or 
linear oblique grooves (13) formed in it for the aforementioned reasons, if linear oblique grooves 
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(13) are formed at a prescribed angle as described in the present invention, then noise generated 
can be reduced to a sound pressure level that is not significantly different from that of the flat 
belt with no grooves. 

[0013] 

Figure 8 shows the second application example of the present invention. In this case, 
crossed double-stripe linear oblique grooves (14) and (15) are formed in belt main body (1 1). In 
this way, the same effect as that described in the aforementioned first application example can be 
realized. Figures 9 and 10 show the third application example. In the third application example, 
linear oblique grooves (13) are formed at an angle a on belt main body (1 1) in the same way as 
described in the first application example. In addition, in order to prevent the belt from 
wandering during rotation, two convex wandering prevention guides (16) are formed on each 
side along the length direction of belt main body (11). 

[0014] 

Effect of the invention 

According to the present invention, tensile core wires are embedded in the main body of a 
flat belt, and grooves are formed at equal intervals in the length direction of the belt on the 
surface making contact with the rotation driver, such as a pulley, in order to mold the tensile core 
wires at prescribed positions. Since the grooves are formed as linear oblique grooves at a 
prescribed angle with respect to the axis of rotation or generating line of the rotation driver, the 
oblique grooves make contact with the rotation driver only at a contact spot that is very nearly a 
point on the axis of rotation [sic] or generating line of the rotation driver. Compared with the 
conventional flat belt making a line contact with the rotation driver, the flat belt of the present 
invention can minimize or inhibit the impact noise caused by the contact between the rotation 
driver and the grooves. It is particularly preferred to use the flat belt of the present invention in 
an environment requiring quietness. 

Brief description of the figures 

Figure 1 is an oblique view illustrating the state in which the flat belt of the first 
application example of the present invention is wrapped around a rotation driver, such as pulley, 
for use. 

Figure 2 is a side view of the flat belt of the first application example shown in Figure 1. 
Figure 3 is a plan view from the inside of the flat belt of the first application example 
shown in Figure 1. 
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Figure 4 is the side cross-sectional view of the flat belt disclosed in the first application 
example. 

Figure 5 is schematic diagram illustrating the apparatus used for measuring and 
comparing the sound pressure level of the belt disclosed in the first application example and that 
described as the conventional example. 

Figure 6 is a performance graph of the measurement results showing the relationship 
between the belt tension and the sound pressure level when the rotational speed of the pulley was 
1500 rpm. 

Figure 7 is a performance graph of the measurement results showing the relationship 
between the belt tension and the sound pressure level when the rotational speed of the pulley was 
5000 rpm. 

Figure 8 is a plan view illustrating the flat belt of the second application example 
observed from the inside. 

Figure 9 is a plan view illustrating the flat belt of the third application example observed 
from the inside. 

Figure 10 is a side cross-sectional view illustrating the flat belt of the third application 
example. 

Figure 1 1 is a plan view illustrating a conventional flat belt from the inside. 
Figure 12 is a side cross-sectional view of the conventional flat belt. 

Explanation of symbols 

10 Flat belt 

1 1 Belt main body 

12 Tensile core wire 

13 Linear oblique groove 

1 3a Upper edge of linear oblique groove 
20 Pulley used as rotation driver 
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